Medici software p roduct
Enrolment of students into the study
All the students (in equivalent years) at both universities were invited to participate in the study (110 at the University of Adelaide and 30 at Flinders University).
The Flinders University students were to form the control group. The rationale behind this was that this was the only realistic method of isolating a control group who would not access the study material (e.g. by sharing passwords). Before the study started, potential recruits were given the study protocol and the system of pre-and post-testing was explained.
Assessment of student learning
Students using the Medici software product and control students were examined at the beginning and end of the study period for an increase in knowledge of ophthalmology. The testing material was knowledge based, and consisted of a written paper with 36 long stemmed multiple-choice questions. Half the questions were based on material contained in the computer case studies, and the other half had no relevance to this material. Each student used a unique password to gain access to Medici, allowing activity on the computer to be recorded, in terms of cases studied and time spent. The students were also informally monitored in the computer suite during three 2 hour study periods.
Statistical analysis
The difference between pre-and post-tuition test results was calculated for matched pairs within the control and computer groups. Student's t-test was used to measure the significance of the difference within these groups. To determine whether there was a significant difference in the level of improvement between the two groups, Student's t-test was used, or where the variance of scores within groups' was unequal, a standard test of covariance was applied. A statistically significant difference was defined as one giving a p value less than or equal to 0.05. The unll"an' leui. red .)" Th. ,""I\y to rweog"'" or ,ulplcl ""han an acu'. red .)" I. These increases in test score remained highly statistically Significant after two test questions relating to paediatric ophthalmology, which was taught in the lecture, were excluded from the analysis.
Formal monitoring of Medici usage showed that each student attempted an average of 14 of the 21 available cases (67%), the total number ranging from one to 21. Total time spent on the cases ranged from 7 min to 12 h 16 min. The bulk of this time was spent on the first approach through the case, but 49% of the students attempted each case on at least two occasions, and a further 16% made additional attempts on the cases.
Informal observation of the study habits of these students in the computer suite showed that they often worked in pairs with textbooks at hand. The computer material was not rushed through, but each stage of case management was discussed thoroughly.
Discussion
Over the last decade there has been a strong tendency to promote computer-based instruction as a learning medium. However, the underlying motive may be that teacher wishes to keep up with educational fashion, rather than the computer offering a true educational advantageY In addition, a significant amount of effort is required to create this teaching aid. Construction of the Medici software package entailed significant programming effort, and a group of ophthalmologists were required to write and revise the case studies, under the supervision of a dedicated editor. For these reasons, the new resource must be shown to be effective.
Effectiveness in medical tuition can be measured in a number of ways, including increase in medical knowledge or clinical reasoning, improvement in clinical competence and stimulation of further learning. The present study has satisfied at least two of these criteria.
Using appropriate computer-aided learning tools as an adjunct to conventional teaching regimes, we have shown that ophthalmic knowledge can be increased, and that the resource can have a positive impact on student learning in this medical discipline.
We have previously shown that computer-aided tools can be used to enhance student learningY Bearing this in mind, it is not surprising that students tested on material The overall marks in the pre-and post-tuition assessments were relatively low, but perhaps this is not surprising considering that participation in the study was voluntary and the results of the tests had no bearing on overall student assessment. There is an apparent difference in the pre-tuition scores of the two groups. We are unable to provide any explanation for this difference and accept that this might be a type II statistical error. It should be noted that this does not affect the statistics on which the study is based. to expect a student to see the entire range of ophthalmic conditions during a single visit to the outpatient clinic. expense to produce a computer-aided learning product, once created, revision of the content is relatively straightforward. This can have a significant beneficial impact on teaching resources and be a boon for students and practitioners working at hospitals located far from major teaching hospitals.
